Thrombospondin-1 mediates smooth muscle cell proliferation induced by interaction with human platelets.
Platelet adherence and activation are associated with smooth muscle cell (SMC) proliferation and arterial restenosis. This study examined platelet-SMC interaction on fibrillar type I collagen and analyzed the role of thrombospondin (TSP)-1 in platelet-induced SMC proliferation. When SMCs cultured on fibrillar collagen were treated with human platelets (5 preparations), 7.45+/-2.94% of the cells passed through S phase within 24 hours, as determined by bromodeoxyuridine nuclear labeling. The addition of platelets markedly induced SMC TSP-1 mRNA expression and cell surface protein accumulation, which colocalized with adhered platelets, as determined by alpha(IIb) integrin immunostaining. Direct interaction of platelets with SMCs was necessary for its effect on proliferation and TSP-1 accumulation, as determined in the transwell culture system. The anti-TSP-1 blocking antibody strongly inhibited platelet-induced SMC proliferation by approximately 60%. Analysis of the receptors for TSP-1 accumulation on the SMC surface revealed that beta1 integrins are mainly involved. The anti-beta1 integrin blocking antibody, which potently suppressed TSP-1 accumulation on SMCs, also markedly inhibited platelet-stimulated SMC proliferation. TSP-1 and beta1 integrin interaction is involved in platelet-stimulated SMC proliferation. This in vitro coculture system could prove useful for examining the molecular mechanism underlying platelet-induced vascular remodeling and for studying the mechanism of a tested drug for restenosis.